Although it is generally agreed that the pharmaceutical industry is in a state of rapid internationalization, there is no clear comprehensive explanation of the current state and effectiveness of an international strategy. There are many studies about internationalization but they neither focus on the pharmaceutical industry nor evaluate the effectiveness of an international strategy with a control. Therefore, we investigate the current state of internationalization with a sample of the 30 multinational pharmaceutical companies, as well as the effectiveness of an international strategy by comparing two international strategies. In this study, we define an international strategy as a strategy that controls the geographic distribution of sales across regions to maximize total sales. The results show that 33% of the companies are still home-region-oriented, and we did not find any evidence of the effectiveness of an international strategy that pursues a balanced geographic distribution across regions in terms of total sales and adjusted total sales. The results provide the practical implication that pharmaceutical companies should weigh up the specific markets to secure higher sales through the advantage of adapting to customers' needs. This paper contributes to the research on sustainable growth by empirically providing results of comparisons of different international strategies in the pharmaceutical industry.
Introduction
The business model of the pharmaceutical industry involves making investments into research and development (R&D), delivering the resulting products to the market, and then collecting the return on these investments as profits [1] . It is already known that scientifically novel and innovative products can generate higher profits, and pharmaceutical companies have tried to make their organization more discovery-oriented and more science-driven [2] . In fact, the pharmaceutical industry has traditionally been highly profitable due to the high value added from innovation and low manufacturing costs [3] , and the global pharmaceuticals market is growing, reaching about 935 billion USD in 2017. This business model requires a pharmaceutical company to secure profits enabling reinvestments into R&D as well as sales and marketing (S&M) by sustaining sales growth and controlling R&D expenditures. However, many pharmaceutical companies have recently been facing significant challenges regarding their business models. One such challenge is the growing pressure on the industry's profitability as healthcare budgets increase with a rapidly aging society, especially in developed countries. For example, EU countries and Japan are closely regulating pharmaceutical prices [4, 5] . Another challenge is an increase in the cost of launching a new pharmaceutical product, as regulatory requirements to ensure patient safety and efficacy are more demanding for advanced drugs and clinical success rates have declined [6] [7] [8] . The success ratio from "target-to-hit" to "launch" was only 4%, and the cost to launch is an average of 1,778 million USD over 13 years [9] . In fact, the return on investment is continuously declining and it is said that the pharmaceutical business model is being broken up [10] .
Given this background, the pharmaceutical industry is said to be undergoing rapid internationalization, with the expectation of growing sales with overseas expansions and thereby slowing the increase in R&D costs through global trials [11] [12] [13] [14] . The foundation of this strategy rests on the assumption that internationalization contributes positively to a firm's performance. For instance, Vernon [15] reports a positive relationship between a company's performance indicators, such as return on sales and return on investment, and the firm's internationalization. Levitt [16] asserts that well-managed companies move from customized products to internationally standardized products because technology and internationalization homogenize consumer preferences. Kogut [17] explains that internationalization helps a company capture economies of scale. However, this assumption has not yet been confirmed because previous studies on the relationship between a company's performance indicators and its internationalization reveal a wide variety of findings that include both positive and negative relationships, as well as an absence of any relationships [18] [19] [20] [21] [22] . Kotler [23] finds that many notable international products fail due to the lack of adaptation and points out that the differences in various countries in the following three aspects demand international customization: customer preferences, resources and buying behaviors, and environmental factors such as regulations. Bartlett and Ghoshal [24] argue that the growing complexities of international businesses make it difficult to effectively respond to the diverse demands of markets. Buckley and Ghaur [25] explain the conflict between the cost advantages of standardization versus the revenue advantages of adaptation through achieving responsiveness to customer niches. In sum, there is still a debate over whether multinational pharmaceutical companies should take an international strategy to make sales around the world on the assumption that customer needs are the same across regions, or an international strategy to make sales in a specific region on the assumption that customer needs are different across regions, when promoting internationalization for sustainable growth.
Thus, we analyze the effectiveness of international strategy on the pharmaceutical industry using data on the 30 multinational pharmaceutical companies from 2010 to 2017. In this study, we define international strategy as a strategy that controls the geographic distribution of sales across regions to maximize total sales (TS), and classify multinational pharmaceutical companies into four categories based on the geographic distribution of sales across regions, as shown in Table 1 [26] . This classification is based on the triad power concept [27] . The triad was a geographic space consisting of the United States, the EU, and Japan, but the triad expanded to a broader region (i.e., North America, Europe, and Asia-Pacific and others) [26] . Since the triad is of approximate equal size according to the geographic distribution of sales in the pharmaceutical industry [28] , this classification can be applied to the pharmaceutical industry. 
Category Definition

Global
More than 20% of sales in all three regions Bi-regional
More than 20% of sales in two regions but less than 50% in the home region Home-region-oriented More than 50% of sales within the home region Host-region-oriented More than 50% of sales in one region besides the home region Category: blue color represents global, green color represents bi-regional, yellow color represents home-region-oriented, and gray color represents host-region-oriented.
Background
State of Internationalization
Rugman and Verbeke [26] conducted an investigation into the level of internationalization of the companies listed on the Fortune Global 500. Their study reveals that very few companies are considered global and that most are home-region-oriented (2.4% and 84.2%, respectively). They also discuss how widespread geographic diversification may have managerial pitfalls similar to the conventional drawbacks of product diversification, such as an unclear focus. In addition, Oh and Rugman [29] analyzed longitudinal sales data from 1998 to 2008 using a sample of companies listed on the Fortune Global 500. They found that most international companies were anchored in their home region (84.8%, of which 26.7% are domestic) over the 10 year study period. However, they do not focus on the pharmaceutical industry, as there are few pharmaceutical companies in the Fortune Global 500 (less than 5%), and the data is somewhat outdated.
Pharmaceutical Indusrtry Specific Characteristics of Internationalization
The pharmaceutical industry is a highly regulated industry because most of their products are directly life-related products. Due to strict regulations, the flexibility in changing product characteristics (e.g., indication, appearance) per country or region is low. Companies in most industries enter new countries with a very similar product to that in their home markets that they can use to test foreign customer acceptance of their offerings and are thereby able to transfer the full production process of a particular product to various markets [30] . However, companies in the pharmaceutical industry cannot test acceptance of their medical products in the same manner. In general, medical products such as prescription drugs require a country's regulatory approval to launch them in other countries or regions, which is based on a large amount of scientific data that incurs significant costs and takes extensive time with a very low probability of technical success. Even though pharmaceutical companies understand the acceptance of the country or regions, they have to ask for another country's regulatory approval to change the characteristics of their medical products (e.g., to expand indications, to switch from a capsule to a tablet).
Materials and Methods
Data
We targeted the 50 largest multinational pharmaceutical companies based on worldwide drug sales from 2010 and 2017 [31, 32] . We hand-collected data on the TS and geographic sales of drugs and selling, general, and administrative (SG&A) expenditures for the eight year period. As some pharmaceutical companies are expanding their product ranges, we counted the sales of pharmaceutical drugs for humans and excluded the sales of drugs for animals, as well as devices, diagnostics, and royalties, as much as possible. The data sources were the individual company's annual reports and financial reports, such as 10-K and 20-F forms. For non-US data, we converted the currency units to USD based on the period average data in the International Monetary Fund's International Financial Statistics [33] . Of the sample, we obtained the necessary data from 30 of the 50 largest companies, as shown in Table 2 . 
Classification of Internationalization
We divided the 30 companies into the previously mentioned four categories based on the classification provided by Rugman and Verbeke [26] , and supplemented these by adding a domestic category (less than 10% of sales in foreign countries) [34, 35] . The distribution of global pharmaceutical sales was roughly 40% in North America, 30% in Europe, and 30% in Asia-Pacific and others as of 2014 [28] , which thus comprise our three regions of study. As the market size of the three regions is almost the same, we did not adjust TS by regional market size. We note that each company's geographical category could vary to some extent; for example, the country information in Europe is sometimes not detailed in the annual or financial reports.
Effectiveness of Internationalization in Terms of TS
Since previous studies did not set a control to research the effectiveness of internationalization [21, 22, 36] , the differences in an effectiveness among international strategies have not been shown quantitatively. Since the dataset is limited to 30 multinational pharmaceutical companies, we refer to the concept of case research that it makes sense to select polar types, given the limited number of cases [37] . Thus, we compare global companies to home-region-oriented companies as a control as a comparison of the two extreme international strategies.
Comparison of Global Companies versus Home-Region-Oriented Companies in Terms of TS and Adjusted TS
To evaluate the effectiveness of an international strategy, we used two groups of companies using 2017 data: global companies and home-region-oriented companies as a control. We compared global companies to home-region-oriented companies in terms of TS as an indicator representing the effectiveness of international strategy. If we did not see any statistical differences between these two groups, we then compared global companies to home-region-oriented companies in terms of adjusted TS, which we obtained by dividing TS by SG&A expenditures, or S&M productivity, so that we could cancel the difference in the SG&A expenditures of both groups. SG&A expenditures are made to expand the sales and market share of products. Logically, high SG&A expenditures can increase TS [38] . We tested whether or not the data satisfied the normality requirement by the Shapiro-Wilk test. When the data satisfied normality, we performed the Student's t-test or Welch's t-test depending on homoscedasticity by the Levene test. When the data did not satisfy normality, we performed the Mann-Whitney U test. A pre-set significance level was the two-sided p-value of 0.05 [39] . All statistical computations in this study were performed in the IBM SPSS statistical software for Windows, version 26.0.
Comparison of Companies That Shift to Being Global versus Those That Remain Home-Region-Oriented in Terms of TS
To evaluate the impact of an international strategy change on the effectiveness in performance (i.e., change in TS from 2010 to 2017), we defined two groups of companies using 2017 data: those who shifted to being global (i.e., companies that were home-region-oriented in 2010 and shifted to bi-regional or global) and those that remained home-region-oriented (i.e., companies that were home-region-oriented in 2010 and remain as such in 2017) as a control. We tested whether or not the data satisfied the normality requirement by the Shapiro-Wilk test. Since the data satisfied normality, we performed a paired t-test using a pre-set significance level (two-sided p-value of 0.05) [39] .
Growth Patterns of Global Companies versus Home-Region-Oriented Companies
To understand a growth driver in the TS of global companies and home-region-oriented companies, we evaluate the Pearson correlation coefficient between the change in TS from 2010 to 2017 and the change in the proportion of the individual regions using a pre-set significance level (two-sided p-value of 0.05) [39] . Table 3 shows the resulting classifications and category transitions. In 2017, 12 companies (40%) were global and 10 companies (33%) were home-region-oriented. There were no domestic companies. From 2010 to 2017, the number of global companies increased from eight to 12, whereas home-region-oriented companies decreased from 15 to 10. Two bi-regional companies, three home-region-oriented companies, and one host-region-oriented company became global companies, whereas two global companies shifted to being bi-regional or host-region-oriented. The largest companies in the pharmaceutical industry were shifting to a global orientation, although one-third were still anchored in their home regions. A company-level breakdown of classification is displayed in Appendix A: Table A1 . Table 3 . Classification of the largest pharmaceutical companies in 2010 and 2017.
Results
State of Internationalizaion in the Pharmaceutical Industry
Category
In 2010
In 2017
(1) Global 6 2 3 1 0 12 (40%) (2) Bi-regional 1
Category: blue color represents global, green color represents bi-regional, yellow color represents home-region-oriented, gray color represents host-region-oriented, and white color represents unknown. Figure 1 shows a comparison of TS and S&M productivity in 2010 and 2017 between global companies and home-region-oriented companies based on the data in 2017. There are no statistical differences in the TS and S&M productivity between global companies and home-region-oriented companies in 2010 (p = 0.069, Welch's t-test; p = 0.456, Mann-Whitney U test, respectively). However, the S&M productivity of global companies was lower than that of home-region-oriented companies (p < 0.05, Student's t-test), whereas the TSs of global companies and home-region-oriented companies were not statically different in 2017 (p = 0.409, Student's t-test). Our results indicate that an international strategy of home-region orientation improved effectiveness in adjusted TS (i.e., S&M productivity). 
Comparison of Global Companies versus Home-Region-Oriented Companies in Terms of TS and Adjusted TS
Comparison of Companies that Shift to Being Global versus Those that Remain Home-Region-Oriented
Fifteen companies were home-region-oriented companies in 2010. Five companies shifted to being global (i.e., became a bi-regional company or a global company), one company shifted to being host-region-oriented, and nine companies remained home-region-oriented in 2017, as shown in Table A1 . Figure 2 shows the change in TS from 2010 to 2017 between companies that shift to being global and those that remain home-region-oriented. Although many home-region-oriented companies shifted to being global, they did not change their TS from 2010 to 2017 (p = 0.352, Paired t-test), but companies that remained home-region-oriented increased their TS from 2010 to 2017 (p = 0.053, Paired t-test). We did not see a positive impact of an international strategy change on the effectiveness in performance.
Figure 2.
Comparison of change in total sales (TS) by shifting to being global versus remaining a home-region-oriented. Companies that shifted to being global, n = 5; companies that remained home-region-oriented, n = 9. †, p < 0.1 Figure 3 shows the correlation between the change in TS and the change of contribution on TS by regional sales. The growth of Asia-Pacific/Others had a negative correlation on the growth of TS (global: r = −0.313, p = 0.161; home-region-oriented: r = −0.629, p < 0.05), whereas the growth of North America had a positive correlation on the growth of TS (global: r = 0.408, p = 0.094; home-region-oriented: r = 0.818, p < 0.01). In addition, the proportion change between North America and Asia-Pacific/Others was inversely correlated (global: r = −0.713, p < 0.01; home-region-oriented: r = −0.843, p < 0.01). Overall, their growth patterns are considered similar between both groups (i.e., global companies and home-region-oriented companies), and the increase in the proportion of regional sales of North America contributed to the growth in TS for both groups. (b) home-region-oriented companies, n = 8 (two companies do not provide the data of regional sales). *, p < 0.05, **, p < 0.01.
Growth Patterns of Global Companies versus Home-Region-Oriented Companies
Discussion
What does the current state of internationalization in the pharmaceutical industry look like? We found an increase in the proportion of global companies from 2010 to 2017, as shown in Table 3 . Although it might not be appropriate to directly compare the results of this study with the results of prior studies, the pharmaceutical industry seems to be more aggressive in its pursuit of an international strategy to shift to being global compared to other industries [26] . This finding supports the international expansion of capability-driven industries, such as biotechnology, and linkage-driven industries, such as pharmaceuticals, from being home-region-oriented to being bi-regional or global [40] . However, we found that the proportion of home-region-oriented companies is still comparable to that of global companies, as shown in Table 3 . In other words, some companies are still anchored in their home regions. According to the capabilities-based entrepreneurial theory, internationalization has three stages: "sensing" to identify and access new and/or innovative competencies, technologies, and knowledge; "mobilizing" or "seizing" to integrate these capabilities and market opportunities to create new products or services; and "operating" or "transforming" to effectively operate processes such as sales, distribution, and manufacturing and to expand the company's regional scope [41, 42] . In the mobilizing or seizing and operating or transforming stages, individual companies should satisfy environmental and internal company requirements for internationalization. Additionally, they should also recognize that a product may not be attractive to customers worldwide when it is dominant in a specific regional market. Given these challenges, a company requires sophisticated international management skills, international transferability of technological knowledge, and different competitive strategies for each region [42] [43] [44] [45] . For the pharmaceutical industry, although pharmaceutical companies and regulatory authorities are working on broader regulatory harmonization to respond to the globalization of drug development, manufacturing, and distribution as an agenda of the International Council for the Harmonization of Technical Requirements for Pharmaceuticals for Human Use (ICH), differences by region exist, such as customer preferences (e.g., the color, taste, and shape of medications), the medical environment (e.g., the number of doctors, hospitals, and access to drugs), and biological and medical factors (e.g., standard body size and disease prevalence). Therefore, it seems to be quite difficult to find a one-size-fits-all solution across all regions. In fact, our results show that an international strategy to make sales around the world (i.e., a balanced geographic distribution of sales across regions) is not always effective in terms of TS and S&M productivity, as shown in Figure 1 , even though there is no difference in the number of blockbusters (10,000 million USD or more sales in 2017) between global companies and home-region-oriented companies (average 4.42 products, average 4.80 products, respectively). This finding also proves that the capabilities-based entrepreneurial theory can apply to the pharmaceutical industry.
We investigated the impact of an international strategy change (i.e., shifting to global) on the effectiveness in performance but did not see any positive impact, as shown in Figure 2 . Then, we compared companies that shifted toward a global or bi-regional orientation with those that remained home-region-oriented as a control. Companies that remained home-region-oriented showed higher S&M productivity in 2017 than those that shifted to a global company, although there was no statistically significant difference (p = 0.070, Student's t-test; data not shown). This trend was similar to what we found in global companies versus home-region-oriented companies, as shown in Figure 1 . Why, then, do some companies pursue an international strategy to make a balanced geographic distribution of sales across regions? One possibility is that they might seek another benefit from the increase in foreign regional sales called multinationality [46] . Lee and Habte-Giorgis [47] find that multinationality positively relates to Tobin's q (TQ), which is defined as the ratio of the market value of a company to the replacement cost of its assets [48] . Similarly, Oh [49] reports that the multinationality of large global companies listed on the Fortune Global 500 positively affects TQ. Contractor et al. [21] suggest that the internationalization of knowledge-based sectors other than the pharmaceutical industry fits the S-curve in accounting performance, such as return on sales, and Oh and Contractor [22] state that most companies show an S-curve relationship between multinationality and performance, such as TQ. We found that the increase in multinationality has a positive effect on the change in TQ in the pharmaceutical industry (β = 0.555, R 2 = 0.308, F = 5.351, p < 0.05), however, the TQ in 2017 of companies that remained home-region-oriented is higher than that of global-shifting companies (p < 0.05, Welch's t-test). Thus, our results do not support the hypothesis. Therefore, further research will be required to reveal the reasons some companies pursue an international strategy to make a balanced geographic distribution of sales across regions.
In this study, we analyzed the change in TS and the change in sales in each region and found similar growth patterns between global and home-region-oriented companies. Put simply, an international strategy to focus on North America is effective for the growth of TS. Surprisingly, the proportion of Asia-Pacific/Others negatively affected TS, although it had been assumed that emerging markets have an opportunity to grow in the pharmaceutical industry, as sales in the emerging markets of Brazil, Russia, India, China, Mexico, Indonesia, South Korea, and Turkey doubled in the last five years, reaching a world market share of approximately 20% [14] . The difference in customer product preferences in Asia-Pacific/Others versus North America might be greater than that of Europe versus North America. Among many theories on global expansion, the integration-responsiveness model is one of the most popular approaches [50] . We can explain how the pharmaceutical industry is unique using this model. Responsiveness is very limited because drug modification requires a myriad of data, regulatory approval, significant cost, and lengthy time investments. Additionally, the growing complexities of international businesses prohibit an effective response to the diverse demands of markets, according to Bartlett and Ghoshal [24] . Discovering how to acquire global competitiveness with multinational flexibility, learning capabilities, and innovations is a critical agenda item for all pharmaceutical companies.
Conclusions and Implications
Research Conclusions
We investigated the status and effectiveness of internationalization in the pharmaceutical industry. Three major conclusions emerge from our research. First, we confirmed that the pharmaceutical industry seems to be more aggressive in its pursuit of an international strategy to shift to a global approach, yet some of the largest companies remain anchored in their home regions. This result complements the previous studies by clarifying the status of internationalization in the pharmaceutical industry with updated data over the past eight years, which is one objective of our research. Second, we found that the multinational pharmaceutical companies did not benefit from an international strategy to make sales around the world (i.e., a balanced geographic distribution of sales across regions) in terms of TS and S&M productivity. This finding provides an important insight into the effectiveness of an international strategy with a statistical approach, which is another objective of our research. Last, we found that multinational pharmaceutical companies increase their TS by focusing on regional sales in North America, which may imply that an international strategy to make sales in a specific region on the assumption that customer needs are different across regions is a better strategy when promoting internationalization for sustainable growth.
Implications, Research Limitations, and Areas of Future Research Works
This study provides implications for considering sustainable growth in the pharmaceutical industry from the perspective of internationalization. For theoretical implications, our results are consistent with the three-stage theory of internationalization representing the S-curve relationship and the capabilities-based entrepreneurial theory [21, 41, 42] . What are the underlying causes in the pharmaceutical industry that mean a "global" international strategy does not seem applicable or work well? Both theories indicate that diversity impedes international expansion. Since diversity in regulatory requirements, which is a typical environmental diversity, is diminishing with the progress in the standardization of regulations by ICH, it would be reasonable to consider diversity in healthcare needs, as this is another typical environmental requirement. The medical needs of lung cancer would be a good example to explain the diversity in healthcare needs. Lung cancer is among the highly prevalent cancers in the United States, Europe, and Asia [51] . At first glance, its diversity seems small. Advancements in science and technology have made it possible to classify lung cancer at the genetic level, and a specific type of lung cancer requires targeted drug treatments. For example, the prevalence of lung cancer with EGFR mutations is high in Asia but low in the United States and Europe [52, 53] . Since our study does not include qualitative research, such as investigating each company's management for internationalization, future research works focusing on the reasons why a "global" international strategy does not work well in the pharmaceutical industry are needed to reach an effective conclusion. For practical implications, pharmaceutical companies should weigh up the specific markets to secure higher sales through the advantage of being able to adapt to customers' evolving needs. We have evaluated the effectiveness of an international strategy and find that home-region orientation has contributed to sales growth. Earlier, a blockbuster strategy putting the product that satisfies the medical needs of an extremely large market (e.g., H2 blockers to treat ulcers of the stomach and intestines) at the center of the sales growth strategy was popular, but the pharmaceutical industry is abandoning the blockbuster strategy and shifting to a nichebuster or multibuster strategy targeting specific markets with niche drugs such as orphan drugs for cancer, because there are numerous signs that a blockbuster strategy is not suitable for sustainable growth [54] . However, it does not seem easy to change a strategy, as our study shows that pharmaceutical companies were shifting to a global orientation. According to Onetti et al. [55] , the context of business decisions is growing more complex than in the past, and when making strategic decisions on a business model, a company should define the activities which provide the company's value proposition, the locations across which the company resources and/or value adding activities are spread, and the management methods of the activities. They highlight that location decisions are more and more relevant in the extant competitive scenario. Since our study does not include qualitative research such as investigating each company's international strategic decision-making process, future research works are needed to obtain tangible solutions for the practical application of our findings. In addition, this study has approached sustainable growth from the perspective of internationalization. According to Ito and Lechevalier [56] , sustainable growth requires both exporting (i.e., internationalization) and innovation (i.e., R&D). Therefore, future studies that approach sustainable growth from the perspective of R&D must derive the comprehensive implications of a business model for the pharmaceutical industry. A new business model is desirable to ensure sustainable growth in the pharmaceutical industry and to fulfill important responsibilities for human healthcare through continuous product delivery based on a sustainable business model. Funding: This work was supported by the JSPS KAKENHI grant numbers JP23730336 and JP15H05183. The funding sources had no involvement in the study design; in the collection, analysis and interpretation of data; in the writing of the report; and in the decision to submit the article for publication. Top: in 2010; bottom: in 2017. Sumitomo Dainippon: a regional sale of Japan in 2010 is 54.7% according to their annual report. Category: blue color represents global, green color represents bi-regional, yellow color represents home-region-oriented, and gray color represents host-region-oriented.
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